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I [ it is also accompanied by a copy of each prior art document cited in this report. 



2. 



Basis of the report 

a. With regard to the language, the intemational search was carried out on the basis of the intemational application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I The international search was carried out on the basis of a translation of the intemational application furnished to 
this Authority (Rule 23 . 1 (b)). 

b. [x| With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

I I Certain claims were found tinsearchabfe (S&e Box No. 11) 
I I of inveirttion is laicking (See Box No; HI) 

With regard to the title, 

[.>-C| the text is approved as submitted by the applicant. 

I [ the text has been established by this Authority to read as follows: 



5 . With regard to the a bs ti-a ct, 

|X I the lexl is approved as submitted by the applicant. 

[ I the text has been established, according to Rule 38.2(b), by this Authorii)' as it appears in Box No. IV. The applicant 
may, within one month from tiie daie of mailing of this international search report, submit comments to rhis Authority'. 

6. With regard lo the drawings, 

a. the figure of the drawings lo be published with ihe ahsiraci is Figure No. ]J 



I I as suggesied by the applicant. 



\ because the applicant faiied to sugsesi a figure. 

I I because liiis figure beuer cHaracrerizes the in\'ention. 

b. .| j none of the figure is to be published with.the absti-act. 
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item I. b of the first sheet) 



1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, the international search was carried out on the basis of : 

a. type of material 

pK^I a sequence listing 

I I tabl&(s) related to the sequence listing 

b. format of material 
in written format 



X 



>\ in computer readable form 



c. time of filing/furnishing 

^ contained in the international application as filed 



IX^I filed together with the international application in computer readable form 
[ I furnished subsequently to this Authority for the purposes of search 

2. I I In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been filed 

or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

3. Additional comments: 



-oi-rr: PCT/ISA'2 iO (continuaiion ol" first sh^rei (])) (January 20G4) 



INTERNATIONAL SEAECH REPORT 



rmernationaJ appiicaiion No. 
PCr/KR2005/0001SS 



A. CLASSiFTCATlON OF SDSJECT MAIMER 

IPC7 CON 15/12 

According to Inlerjiaiioiial Patent Classification (IPC) or to both national classification and IPC 



Minimum documentation searched (classification system followed by classification symbols) 
1PC7 C12N 1 5/12, A61K 38/00 



Documentation scm-clied other lhan minimum documentaUon to tiie extent that such documents are included in the fields -searched 
Korean Patents and applications for inventions since 1975 



Electronic data base consulted during the intcnnational search (name of data base and. where practicable, scardi tenns used) 
NCBT PubMed, Esp@cenet, OA "differentiation regulating agent, stem cell, natural killer cell" 



C DQODMENTS CONSmEREH TO KE XiELEVANT 



Category* 



A 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



GUO W. et al., 'A human 3v4ix~like homeobox gene KIDOL sliows -functional similarity to yenopus 
MiK.r,ln: Blood,2002,Voi. 100(1). pp. 89-'95 * . . * ■ ■. • • • *, 

.See the whole' ^Jocumeht . * ! ' 

DAVIDSON A.J.'& ZONL.L. Turning mesodei-m into blood: tlie formation of hematopoietic 
stenri cdis during onbiybgenesis', In:.Curr. Top. Dev. Biol.. 2000, Vol. 50, pp. 45-60 ' 
see the whole document 

OGAlA^A M. ct aJ., 'Expression of a 4-imegrin det3nes the earliest precursor of hematopoietic cell 
Jmeage diverged iiom endothelial cells', In: Blood, 1 999, Vol. 93(4), pp. 1 168-i 1 77 

see tlje whole document 

ALLEN R.D. et aL. 'c-Mj'b is essential for early T cell development^ In: Genes £c Dev 1 999 
Vol. I3(.a),pp. 2073-I07S ^ , ' 

see the whole document 

KJLEFSTROM Jf. et al.. 'c-Myc and El A induced cellular sensiiivitj' to activated NIC cells involves 
cjftotoxic granules as death effectors'. In: Oncogene, 1999, Vol. 18(13). pp. 2ISI-21$8 " 
see the whole document 



documents are listed in the continuation of Box C. Q See patent family annex. 
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1-7 



Special categories of cired documents: 
"A" document defining tlie general state of liis art wliioh is not considsred 

to be of particular relevance 
•TB" earlier application or patent but published on or after tiic intemaiional 
filing date 

"L" document which may Uirow doubts on prioiily c3aii3](s) or whicli is 
cited to establish ilie publication date of citation or oUier 
.special reason (as specified) 

"O" document referring to an oral disclosure, use, e>:hibiiion or otl^tr 
msmis 

"P" document pubJished prior to tlie intemaiional filing dnie but later 

liian the priority date claimed 



"T" later document pubJishcd after tlie imcmational filing date or priority 
dattandnot in conflict with the application but cited to understand 
die principle or theory underlying the invention 
"X" document of particular lelevajics; the claimed invention cannot be 
considered novel or caniiat he considered to involve an inventive 
step when the: docitrnenl is taken alone 

document of pailiculai relevance; the claimed invention cannot be 
considersd to involye aji inventive sicp when the doounieni is 
combined with one orni ore odjer such docanienis,such combination 
being obvious to a person skilled in Ui- art 
docunicnl mcnibir of the same patent faxnily 



Date of the actual coi-npletion ox the international search 
"20 N'lAV 2005 (20.05.2005) 
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Dale of mailing of the inteniaiioiia! search report 

20MLA-Y2GQ5 (20.05.2005) 
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See paragraph 2 below 


International application No. 
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International filing date (day/month/year) 
20 JANUARY 2005 (20.01.2005) 


Priori!)' CidXi^(day/month/year) 
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Box No. I 


□ 


Box No. II 


□ 


Box No. m 


□ 


Box No. IV 




Box No. V 


□ 


Box No. VI 


□ 


Box No. VII 




Box No. VIII 



Basis of the opinion 
Priority' 

Non-establisliment of opinion with regard to noveltj', inventive step ajid industi-ial applicability 

Lacicofunit3' of invention 

Reasoned statement under Rule 43bis.l(a)(i) with regai-d to novelt3^ inventive step or industrial applicability- 
citations and explanations supporting such statement 
Certain documents cited 

Certain defects in the international application 

□ 

. Box No. VIII Certain observations on the international application 
. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International PreInninaiy Exan.ining Authorit^^ ("IPEA") except that this does not apply where the applicant chooses an Authorit)^ 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. 1 bis(b) that ^^Titten 
opinions of this International Searching Authority' will not be so considered. 

If tiiis opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the 

" 7™!^!^^ ""^T ''^PP^^^P^^^^^' '''''^ amendments, before the expirarion of 3 months from the date of mailing 

of Form PCT/ISA/220 or before the expiration of 22 months from the priorit)^ date, whichever expires later 
For further options, see Form PC77rSA/220. 

3. For further details, see noies to Form PCT/IS.A/220. 



Name and niailing address of the ISA/^CR 



Korean Iniellecru-al.Propsrr',' Office 
920 Dunsan-dong, Seo-gu, -baeieon 302-701. 
* R^^piiblic of Korea 

Pacsiniile No. 82-42-472-7140 " ... * 



Audiorized officer. 

CHO/rOU7N'G G^OJN 
Telephone No.- 82-42-^81-8132 
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International applicaiion No. 

■ ' ■■ ■■■■■■ 


\'i''RiTTEl\ OPINiON OF THE 


rNTERNATIONAL SEARCHING AUTHOPJTV • 


PCTO':R2005/00018S 



Box No. I Basis of this opinion 



1 . With regard to the language, this opinion has been established on the basis of the international application in the language in 
which it was filed, unless otherwise indicated under this item. 

I I This opinion has been established on the basis of a translation from the original language into the following language 

, which is the language of a ti-anslation furnished for the purposes of international search (under 

Rules 12.3 and 23.1(b)). 

2. With regard to any nucieotide and/or amino acid sequence disclosed in the international application and necessary to the 
claimed invention, this opinion has been established on the basis of: 

a. tj'pe of material 

[Xl a sequence listing 

I — I table(s) related to the sequence listing 

b. format of material 

in wirtten format 

in computer readable form 

c. time of filing/fumishing 

P>^ contained in the international application as filed. 

[XI filed together with the international application in computer readable form, ' . 

[ I furnished subsequently to this Autliority for the purposes of search. 

3. In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been 
filed or furnished, the required statements that the information in the subsequent or additioanl copies is identical to that 

, . . . jn the appircatidri-a^ 



4. Additional comments: 



Forni PCT/iSA/2S7 (Box No. r)(Janua-y 2004) 



WRITTEN OPINION OF THE 
INTEPvNATIONAL SEARCHING AUTHORITY 



hiT&rnaiicnal application No. 
PCT/ICR2005/000']88 



Box No. V Reasoned statement under Rule 43bis.X(a)(i) with regard to novelty-, inventive step or Industrial appricability; 

citations and explanations supporting such statement ^ 



1 . Statement 

1-7 

Novelty (N) Claims 



Claims 



None NO 



Inventive step (IS) Claims llL ^'^^ 

^, . None 

Clamis ____ — — — 

Industrial applicability (lA) Claims ^"'^ 

Claims ^^"^ 



2. Citations and explanations : 

The following documents have been considered for the purpose of this written opinion: 

D1: Blood. Vol. 100(1). pp. 89-95 (2002) 

D2: Curr. Top. Dev. Biol.. Vol, 50, pp. 45-60 (2000) 

03: Blood. Vol. 93(4), pp. 1168-1177 (1999) 

04: Genes &Dev.. Vol. 13(9). pp. 1073-1078 (1999) 

05: Oncogene.. Vol'. 18(13). pp. 2181-2188 (1999) 



01 discloses a human Mix-I ike homeobox gene expression restr icted to ifninature B and T 
eel Is. 01 generally mentions that the gene .may be involved in hematopoiet ic fate 

t hfough t heT SCL T eg"u ra t i on . wh i ch' i s"one o f t Re f acl or " r equTf'ed f or" the d i tt eT en t i at i on 
of uncommitted hematopoietic progenitors with high precision. The assumption is based 
on the fact that the Xenopus Mix.1 induces expression of Xenopus SCL. 

02 also discloses the involvement of the members of the Mix of homeobox transcription- 
factor in the induction of ventral mesoderm, where the formation of hematopoietic stem 
cells during development occurs. 

03 discloses the Gata2 and Myb genes cor related wi th the potential of the a4-integrin+ 
cells to give rise to hematopoietic eel I differentiation, which is the molecule 
expressed on a hematopoietic stem cell. 

04 reveals the importance of the c-li/lyb transcr ipt ion factor for fetal hematopoiesis and 
early stages of T-cell development by studying transgenic null mice. 

05 discloses that the oncoproteins c-Myc and E1A render eel Is 'vulnerable to NK cell 
mediated cytolysis, which means the activation of the function of NK cells. 



(Continued on Supplemental Sheet.) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



iniernaiionai appiication No. 
PCT/KR2005/0001 8S 



i 
I 



Supplemental Box 



In case the space in any of the preceding boxes is not sufficient. 
Continuation of : 

Box No. V 

I . Novelty 

The present invention relate to a composition containing a gene regulating 
differentiation from stem cells into natural killer cells as an effective ingredient. 
Even though the prior art documents disclose the suggestive result which Is related to 
the involvement of those genes in hematopoietic lineage, none of the prior art 
documents disclose that they directly regulate differentiation from stem cells into 
natural ki I ler eel Is, 

Therefore, the subject matter of claims 1-7 is considered to be novel under PCT Article 
33(2). 

I I . Invent ive Step 

D1 and D2 suggest the Mix-like homeobox gene regulates the SCL expression, which is the 
factor for patterning the mesoderm during gastrulat ion. But this stage for patterning 
the mesoderm is too broad for the man skilled in the art to anticipate the role of a 
Mix-like homeobox gene differentiating the hematopoietic stem cell into the NK cell. 



D3 and D4 also designate the role of c-Myb to determine the fate of the endothelial 
progenitors to the earliest precursor of hematopoietic cell lineage. not the 
differentiation of the NK cell diverged from the stem cell, which is the main function 
of the composition of this invention. 

In D5, the c-Myc activates the NK cell induced cytolysis at a post-triggering stage of 
NK cell-target cell interaction. The activation of NK cell induced cytolysis is related 
to the function of a mature NK cell. The subject matter of this invention differs from 
the teaching of D5 in that the c-Myc regulates the differentiation into a mature NK 
cell. The skilled person cannot anticipate the role of c-Myc for the differentiation 
into the mature NK cell, out of the NK ceil induced cytolysis as disclosed in 05, 

Therefore, the subject matter of this invention seems to involve an inventive step 
under PCT Art icie 33(3). 

ML Industrial AppI icabi I ity 

The subject matter of claims 1-7 is considered to be industrially applicable under PCT 
Art icie 33 H)". . - . ■ " . 

// ■ . . ■ . . • ■ . 
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